In vitro modeling of perineuronal nets: hyaluronan synthase and link protein are necessary for their formation and integrity.
We have previously shown that all perineuronal nets (PNNs) bearing neurons express a hyaluronan synthase (HAS), a link protein (usually cartilage link protein-1; Crtl1) and a chondroitin sulfate proteoglycan (usually aggrecan). Animal lacking Crtl1 in the CNS lacks normal PNNs. PNNs are implicated in the control of neuronal plasticity, and interventions to modulate PNN formation will be useful for manipulating plasticity. We have developed an in vitro model which demonstrates how the structural components of PNNs trigger their formation, using human embryonic kidney cells, which do not normally produce a pericellular matrix. Expression of HAS3 leads to the production of a diffuse matrix. It was converted into a compact PNN-like structure when the cells also expressed Crtl1 and aggrecan. This matrix was stained by Wisteria floribunda, contained Crtl1 and aggrecan, and like PNNs, could only be solubilized in 6 M urea. In the absence of hyaluronan produced by HAS3, aggrecan and Crtl1 dissipated into the medium, but when the cells were transfected to produce a hyaluronan matrix, Crtl1 and aggrecan were incorporated into it. Cells lacking any one of these molecules showed impaired integrity of the PNNs. Cells expressing HAS3 and Crtl1 were able to incorporate exogenous aggrecan into their pericellular matrix.